A noninvasive ultrasonographic method to evaluate bladder function recovery in spinal cord injured rats.
Suprasacral spinal cord injury induces changes in the mechanical and neuronal properties of the bladder resulting in bladder areflexia followed by bladder-sphincter dyssynergia and detrusor muscle hypertrophy, which lead to urinary retention and increased bladder size. These changes are most often quantified using highly skilled urodynamic techniques that involve catheterization. We investigated whether a hand-held digital ultrasound imaging system could monitor urinary retention in the bladder following spinal cord injury in adult rats. Our findings indicate that contusive spinal cord injury resulted in high residual bladder volumes that decreased and stabilized by 2 weeks post-injury but remained significantly higher than control bladder volumes up to 46 days post-injury (the longest time point examined). Post hoc analysis indicated that the degree of bladder function recovery recorded at the end of the study correlated with the degree of bladder function recovery recorded at 6 days post-injury, indicating that bladder function recovery can be predicted by analyzing bladder volume as early as 6 days post-injury. Bladder function recovery correlated with locomotor recovery as assessed using the BBB locomotor rating scale. While providing a noninvasive assessment of bladder function with no detrimental impact on locomotor function or assessment, this protocol provides researchers with a clinically relevant outcome measure for quantifying bladder function recovery after spinal cord injury or after experimental treatments for spinal cord injury.